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Description 

Background of the Invention 

Industrial doors are used in commercial or industrial 
buildings to separate two zones of different ambient 
conditions. For example, industrial doors may be used 
to separate two zones which have different temperature 
or humidity conditions, or to provide noise control be- 
tween two zones and have the advantage of being 
moved rapidly between the open and closed positions. 

In a typical roll-up door, as described in United 
States Patent No. 5, 1 39,074 (EP 0 405 869 A), a flexible 
door panel is wound on a drum located above the door- 
way in the building and is moved between a rolled open 
position and an unrolled closed position by a hydraulic 
motor which is operably connected to the drum. As dis- 
closed in the aforementioned patent application, a coun- 
ter balancing mechanism, such as a counterweight, is 
attached through a first belt and pulley arrangement to 
the drum and exerts a force on the drum in a direction 
to wind the door panel on the drum. In addition, a second 
belt and pulley arrangement is also secured to the drum 
and includes a resilient member, such as a spring, which 
is arranged to exert a force on the door panel to stretch 
the door panel at all positions. 

The conventional roll-up door includes a rigid hori- 
zontal beam, formed of metal, which is attached to the 
lower edge of the flexible door panel. The operation of 
the roll-up door is normally initiated by the operator of a 
fork lift truck, either by the operator pulling on a sus- 
pended cable, or by the fork lift truck passing over a floor 
treadle. In case of a power failure, or in a situation where 
the fork lift operator may not fully actuate or pull the ca- 
ble, or in the event the fork lift operator does not properly 
judge the speed of the fork lift with the opening rate of 
the door, the fork lift truck may engage the door panel 
and beam with substantial impact. The impact can bend 
or deform the beam, or rip the fabric door panel away 
from the beam, or damage the guide mechanism in the 
side frames of the door. As the conventional beam is 
formed with a non-uniform cross section, a bent or de- 
formed beam will normally retain its bent configuration 
and therefore cannot readily be bent back to its original 
configuration. 

Because of this problem, it has been proposed to 
incorporate a breakaway mechanism with the rigid 
beam on a roll-up door. Atypical breakaway mechanism 
has included a projection or extension on the side 
guides which are received within slots in the end of the 
rigid beam. In one form, each extension has a T-shape 
and the beam end has a mating "T"-shaped slot. This 
construction will transmit vertical force but will release 
if the beam is subjected to a transverse force or impact. 
In another form, the extensions are maintained within 
the slots in the beam end by a ball and detent arrange- 
ment which will permit transverse release if the beam is 
subjected to a substantial external impact. 



While breakaway devices of this type protect the 
door and rigid beam against a major or substantial im- 
pact, it has been found that they tend to release or break 
away too easily, meaning that the mechanism may re- 
5 lease under high wind pressure or under a minor exter- 
nal bump. This type of release is an annoyance in that 
it is time consuming and requires a workman to manu- 
ally re-engage the guides with the beam ends. 

An industrial door according to the invention is de- 
fined in claim 1 . 

A preferred embodiment is a roll-up roll-up door 
having a flexible and releasible beam. The roll-up door 
comprises a drum which is mounted above a doorway 
in a building and one end of a flexible door panel is se- 
cured to the drum and on rotation of the drum, can be 
moved between rolled open posiand an unrolled closed 
position where the door panel encloses the doorway. 

The beam of the invention, which is attached to the 
lower edge of the door panel, includes a plurality of su- 
perimposed resilient strips, formed of rubber or rubber- 
like material, and a strip of a hard, yet flexible material, 
such as metal, is positioned between adjacent resilient 
strips. A series of bolts serve to connect the strips in 
superimposed side-by-side relation. 

Each end of the beam is formed with an open-ended 
slot or recess and, an extension on each side guide, 
which is mounted for vertical sliding movement within a 
guide track in the side frame of the door, is received with- 
in the slot. The guide extensions are freely slidable in 
the slots in the plane of the door panel and beam. Rigid 
members border the upper and lower edges of each slot 
and serve to transmit vertical forces between the guide 
extensions and the flexible beam. 

With the flexible nature of the beam, a minor bump 
against the beam will merely flex the beam and move 
the guide extensions longitudinally in the slots, but with- 
out releasing the guide extensions from the slots. Due 
to its flexible nature, the beam will spring back to its orig- 
inal condition and the guide extensions will return to their 
original position in the slots. On the other hand, if the 
beam is subjected to a substantial external impact, the 
beam will initially bow or deflect, and continued defor- 
mation of the beam will release the guide extensions 
from the beam ends, with the release action being lon- 
gitudinally of the beam or in the plane of the door panel, 
to prevent damage to the beam, door and guides. Thus, 
the release mechanism of the invention will accommo- 
date minor bumps without releasing and yet will readily 
release if the door and beam is subjected to a substan- 
tial impact. 

As a further advantage, the resilient strips provide 
an outer surface for the beam which will resist abrasion 
and deformation so that the beam will maintain an at- 
tractive appearance throughout its service life. 

With the construction of the invention there are no 
air gaps at the ends of the beam so that the temperatu re 
or humidity differentials on opposite sides of the door 
can be maintained. 
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Other objects and advantages will appear in the 
course of the following description. 

Description of the Drawings 

Fig. 1 is a front elevation of a roll-up door incorpo- 
rating the breakaway beam construction of the in- 
vention; 

Fig. 2 is an enlarged fragmentary front elevation 
with parts broken away showing the connection of 
a side guide to the beam end; 
Fig. 3 is a section taken along line 3-3 of Fig. 2; and 
Fig. 4 is an enlarged fragmentary plan view of a 
guide extension. 

Description of the Illustrated Embodiment 

The drawings illustrate a roll-up door 1 which is 
adapted to enclose a doorway 2 in a commercial or in- 
dustrial building 3. 

Door 1 includes a pair of generally boxed-shaped 
vertical frame members 4 which are located along the 
sides or jambs of doorway 2. A cylindrical drum 5 is 
mounted horizontally above doorway 2 and a shaft 6 
projects axially from each end of the drum and is jour- 
naled within bearings 7 that are mounted on the upper 
end of each frame member 4. 

A flexible door panel 8 has one end secured to the 
outer surface of drum 5 and is adapted to be wound and 
unwound from the drum. In the unwound condition, pan- 
el 8 extends downwardly and encloses doorway 2 as 
shown in Fig. 1. Door panel 8 is preferably formed of 
fabric and is coated with a plastic material, such as pol- 
yvinylchloride, or the like. 

Door panel 8 can be wound and unwound on drum 
5 by a mechanism as disclosed in U.S. patent applica- 
tion Serial No. 07/371 ,264, filed June 26, 1 989. In addi- 
tion, the door can include a counterbalancing mecha- 
nism and a spring tensioning system as described in the 
above patent application. More particularly, to rotate 
drum 5 and thereby roll and unroll the door panel 8, a 
hydraulic motor 9 is connected to one end of shaft 6 
through a disc brake mechanism 1 0. Operation of motor 
9 in one direction will cause the panel 8 to unwind from 
the drum 5, while rotation of the motor in the opposite 
direction will wind the door panel on the drum. Brake 10 
is constructed so that it will be in a disengaged condition 
when the motor 9 is operating and will automatically be 
engaged when operation of the motor is terminated so 
that the brake will then hold the door panel 8 in any given 
position. 

A pulley 12 is secured to each end of drum 5 and a 
generally flat belt, having a greater width than thickness, 
is adapted to be wound in overlapping turns on each 
pulley 1 2. One end of each belt is secured to the respec- 
tive pulley and the belt is then trained over a group of 
pulleys, not shown, and is dead-ended on frame 4. A 
counter balancing weight, as described in the aforemen- 



tioned patent application, can be connected to the belt 
and pulley arrangement and exerts a force tending to 
rotate the pulley 12 and drum 5 in a direction to roll the 
door panel 8 on the drum, thus serving to counterbal- 
5 ance the weight of the door panel. 

In addition to the counter balancing system, a sep- 
arate tensioning system for the door panel 8 can be in- 
corporated. The spring tensioning system includes a 
pair of pulleys 1 4, each of which is mounted to the drum 
shaft along side a pulley 12, and a belt 15 is wound on 
each pulley 1 4. As disclosed in the aforementioned pat- 
ent application, the tensioning belts 15 are trained over 
a series of pulleys (not shown) and a spring is associ- 
ated with each belt and pulley arrangement and the 
spring exerts a downward force on the door panel when 
it is in the unrolled condition to stretch the door panel 
and resist wind deflection. 

As shown in Fig. 2, each belt 15 passes around a 
pulley 1 6 which is mounted on the ground or foundation 
and the end of the belt is dead ended, as indicated at 
17, on a guide 18. Guides 18 are connected to the ends 
of a beam 19 that is secured to the lower edge of door 
panel 8. One surface of each guide 18 is provided with 
a wear pad 20 which rides against the surface of a guide 
track in side frame 4 as the door panel 8 is rolled and 
unrolled. 

The construction of beam 19 is best illustrated in 
Fig. 3 and includes a series of resilient strips 22 formed 
of rubber or a rubber-like material. While the drawings 
illustrate four strips 22 being utilized, it is contemplated 
that any number of strips may be employed. Located 
between adjacent resilient strips 22 are hard flexible 
strips 23, preferably formed of sheet steel. 

To secured beam 1 9 to door panel 8, the lower edge 
of the door panel is received between the two inner-most 
resilient strips 22. Strips 22 and 23 are secured togther 
in superimposed relation by a plurality of bolts 24. 

With the construction as described above, beam 1 9 
is flexible and the stiffness of the beam can be varied, 
by varying the thickness of the steel strips 23, by varying 
the spacing between strips 23 or by changing the torque 
on the bolts 24. 

The outer resilient strips 22 prevent abrasion and 
will resist denting or deformation while the inner strips 
22 serve as spacers for the steel strips 23 and thereby 
determine the stiffness of the beam. 

Each end of beam 1 9 is formed with an open ended 
slot or recess 25. To form the slot 25, portions of the 
ends of the inner resilient strips 22 have a shorter length 
than the outer resilient strips and the steel strips 23. An 
end or extension 26 of each guide 18 is received within 
the respective slot 25. To transmit vertical forces be- 
tween the guide extensions 26 and beam 1 9, rigid force 
transmitting members are located on the upper and low- 
er sides of each slot 25. As illustrated the rigid members 
comprise a group of fasteners, such as bolts. More spe- 
cifically, a bolt 27 extends through aligned openings in 
strips 22 and 23 and is located immediately above each 
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slot 25 and guide end 26. Similarly, a bolt 28 extends 
through aligned holes in strips 22 and 23 and is located 
beneath each slot 25. In addition, a third bolt 29 extends 
through aligned holes in strips 22 and 23 and is located 
within a slot or notch 30 formed in the end of each guide 
extension 26, as shown in Fig. 2. With this construction, 
the bolts 27-29 will transmit vertical forces between the 
guides 18 and beam 19 but will permit release of the 
guide extensions 26 from slots 25 if the beam is subject- 
ed to a substantial impact. 

As best shown in Fig. 4, slot 30 divides the exten- 
sion 26 into two sections 31 and 32, and the facing edg- 
es of sections 31 and 32 are formed with curved or ar- 
cuate recesses 33 which receive bolt 29. When a sub- 
stantial impact is applied to the door panel 8 or beam 
19, bolts 29 will tend to move toward the open end of 
the respective slot 30, wedging sections 31 and 32 apart 
to release the bolt 29 from the extension 26. The release 
action can be controlled by varying the thickness or 
height of the sections 31 ,32, or by varying the distance 
between edges 34 and 35, as seen in Fig. 4. 

While the drawings illustrate the vertical force trans- 
mitting members as bolts 27-29, it is contemplated that 
the other structures can be utilized, such as metal plates 
which border the upper and lower ends of slot 25 or a 
pre-formed U-shaped metal insert can be located within 
the slot 25. 

A resilient bumper 36, formed of a material such as 
rubber or plastic, is connected to the lower end of the 
beam. To connect the bumper to the beam, screws 37 
extend through aligned holes in the outer strips 22 and 
through strips 23 and the inner ends of screws carry half 
rounds 38 which are engaged with the neck 39 of the 
bumper. A fabric cover, not shown, can be positioned 
around the bumper, is desired. 

Beam 19 is flexible in a horizontal direction and is 
capable of deflecting up to about three inches without 
release of the beam from the guide extensions 26. If the 
door is subjected to a minor transverse impact, the 
beam will bend or deflect, causing bolts 29 to disengage 
from recesses 33 in slot 30, and in some cases bolts 29 
will move out of the open ends of slots 30. Due to the 
flexible nature of strips 22 and 23, the beam will spring 
back to its original configuration after the minor impact 
and bolts 29 will automatically re-engage with recesses 
33 in slot 30. On the other hand, if the beam is subjected 
to a impact of substantial force, guide extensions 26 will 
be released from slots 25, with the release motion being 
in the longitudinal direction of the beam or in the plane 
of the door panel 8, to prevent permanent damage to 
the beam 1 9 and the door panel 8, as well as the guide 
mechanism. Thus, the beam construction of the inven- 
tion will accommodate minor bumps or impacts without 
release, and yet will readily release if the beam is sub- 
jected to a substantial impact. 

If the beam is subjected to a very substantial impact, 
the steel plates may be bent to a point where they will 
not spring backto their original configuration. Due to the 



fact that the beam, as well as its components, have a 
uniform cross section throughout their length, the beam 
can be readily re-bent to its original configuration by 
manual force and without the need of auxiliary equip- 
5 ment. 

The beam of the invention allows the door to directly 
resist uniform transverse loads, such as that caused by 
wind force, without release. 

The drawings show the beam construction associ- 
to ated with a roll-up door, but the beam can also be incor- 
porated with other types of industrial doors, such as fold- 
ing or sliding doors. 

As a further advantage, there are no air gaps at the 
ends of the beam so that the door, when in the closed 
15 position, will prevent air leakage between opposite sides 
of the door and maintain the desired conditions on op- 
posite sides of the door. 



1. An industrial door construction comprising a door 
(1 ) movable between an open position and a closed 
position in which the door closes a doorway (2) in a 

25 building (3), a guide (18) mounted for guided move- 
ment along each side of the doorway for guiding the 
door in movement between said open and closed 
positions, an elongated beam (1 9) connected to the 
lower edge of the door, and connecting means 

30 (26,29,33) for releasably connecting said guide (1 8) 
and said beam (1 9), characterized in that the beam 
(19) is sufficiently flexible in a direction transverse 
of the plane of the door (1), and said connecting 
means is constructed and arranged to permit suffi- 

55 cient relative movement between the beam (1 9) and 
the guide (18) in a direction parallel to the longitu- 
dinal dimension of the beam, when the beam is sub- 
jected to a predetermined external transverse force, 
to thereby release the connection between the 

40 beam (19) and said guide (18). 

2. A door construction according to claim 1, wherein 
one of said beam and guide has an open ended slot 
(25) facing in a direction parallel to said plane and 

45 the other of said beam and guide has a section (26) 
slidably disposed in said slot. 

3. A door construction according to claim 2, wherein 
the slot (25) is formed in the beam (19). 

50 

4. A door construction according to any of claims 1 to 
3, wherein said bean includes a plurality of super- 
imposed resilient strips (22). 

55 5. a door construction according to claim 4, and in- 
cluding a flexible hard strip (23) located between 
each pair of adjacent resilient strips, the flexible 
hard strips (23) being spaced transversely apart. 
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Langsabmessung des Holms parallel verlauft, 
gestattet, wenn der Holm einer vorbestimmten 
aufteren Querkraft ausgesetzt ist, urn dadurch 
die Verbindung zwischen dem Holm (19) und 
5 der Fuhrung (18) freizugeben. 

2. Torkonstruktion nach Anspruch 1 , bei der entweder 
der Holm oder die Fuhrung einen Schlitz (25) mit 
offenen Ende hat, der in eine Richtung parallel zu 

10 der Ebene zeigt, und entweder die Fuhrung oder 
der Holm einen Abschnitt (26) hat, der im Schlitz 
gleitfahig angeordnet ist. 

3. Torkonstruktion nach Anspruch 2, bei der der 
15 Schlitz (25) im Holm (19) ausgebildet ist. 

4. Torkonstruktion nach einem der Anspruche 1 bis 3, 
bei der der Holm eine Vielzahl von aufeinanderlie- 
genden Federstreifen (22) hat. 

20 

5. Torkonstruktion nach Anspruch 4, die einen biegsa- 
men harten Streifen (23) aufweist, der sich zwi- 
schen jedem Paar von benachbarten Federstreifen 
befindet, wobei die biegsamen harten Streifen (23) 

25 in Querrichtung beabstandet sind. 

6. Torkonstruktion nach Anspruch 3, die ein erstes 
starres Element (27), das mit dem Holm (19) ver- 
bunden ist und sich unmittelbaroberhalb des Schlit- 

30 zes (25) befindet, und ein zweites starres Element 
(28) aufweist, das mit dem Holm verbunden ist und 
sich unmittelbar unterhalb des Schlitzes (25) befin- 
det. 

35 7. Torkonstruktion nach Anspruch 6, bei der jede Fuh- 
rung (1 8) ein distales Ende (26) hat, das sich im je- 
weiligen Schlitz (25) befindet, wobei jedes distale 
Ende eine Kerbe (30) mit offenem Ende hat, und 
die Torkonstruktion ebenfalls ein drittes starres Ele- 

40 ment (29) aufweist, das mit dem Holm verbunden 
ist und sich in der Kerbe befindet. 

8. Torkonstruktion nach Anspruch 6 oder 7, bei der die 
starren Elemente Schrauben sind, die sich quer 

45 durch den Holm (19) erstrecken. 

9. Torkonstruktion nach Anspruch 7 oder 8, bei der die 
Kerbe (30) langlich ist und von einem Paar von be- 
abstandeten Langskanten begrenzt wird, wobei zu- 

50 mindest eine der Kanten eine Aussparung (33) zur 
Aufnahme des dritten starren Elements (29) hat. 



6. A door construction according to claim 3, and in- 
cluding a first rigid member (27) connected to the 
beam (19) and located immediately above the slot 
(25) and a second rigid member (28) connected to 
the beam and located immediately beneath the slot 
(25). 

7. A door construction according to claim 6, wherein 
each guide (18) has a distal end (26) disposed in 
the respective slot (25), each distal end having an 
open-ended notch (30), and said door construction 
also includes a third rigid member (29) connected 
to said beam and disposed within said notch. 

8. A door construction according to claim 6 or 7, 
wherein said rigid members are bolts that extend 
transversely through the beam (19). 

9. A door construction according to claim 7 or 8, 
wherein the notch (30) is elongated and is bordered 
by a pair of spaced longitudinal edges, at least one 
of said edges having a pocket (33) to receive the 
third rigid member (29). 

10. A door construction according to claim 9, wherein 
the portion of each edge extending from the pocket 
(33) to the corresponding distal end comprises a lip 
(34,35), the spacing between the lips (34,35) acting 
to control the release of the third rigid member (29) 
from said elongated notch when said beam is sub- 
jected to transverse impact. 



Patentanspriiche 

1. Industrietorkonstruktion, die aufweist: 

ein Tor (1), das zwischen einer geoffneten Po- 
sition und einer geschlossenen Position, in der 
das Tor eine Toroffnung (2) in einem Gebaude 
(3) schlieBt, beweglich ist, 
eine Fuhrung (1 8), die zur gefuhrten Bewegung 
entlang jeder Seite der Toroffnung montiert ist, 
urn das Tor bei der Bewegung zwischen der ge- 
offneten und der geschlossenen Position zu 
fuhren, 

einen langlichen Holm (1 9), der mit der unteren 

Kante des Tores verbunden ist, und 

eine Verbindungseinrichtung (26, 29, 33), die 

die Fuhrung (18) und den Holm (19) freigebbar 

verbindet, 

dadurch gekennzeichnet, daft 

der Holm (1 9) in eine Richtung quer zur Ebene 
des Tores (1 ) ausreichend biegsam ist und daft 
die Verbindungseinrichtung so aufgebaut und 
angeordnet ist, daft diese eine ausreichende 
Relativbewegung zwischen dem Holm (1 9) und 
der Fuhrung (18) in eine Richtung, die zur 



10. Torkonstruktion nach Anspruch 9, bei der der Ab- 
schnitt jeder Kante, der sich von der Aussparung 
55 (33) zum entsprechenden distalen Ende erstreckt, 
einen Rand (34, 35) aufweist, wobei der Abstand 
zwischen den Randern (34, 35) wirkt, urn das Frei- 
geben des dritten starren Elements (29) von der 
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langlichen Kerbe zu steuern, wenn der Holm einem 
QuerstoB ausgesetzt ist. 



Revendications 

1. Agencement de porte industrielle comprenant une 
porte (1) mobile entre une position ouverte et une 
position fermee dans laquelle la porte ferme un en- 
cadrement (2) de porte d'un immeuble (3), un guide 

(18) monte de maniere a avoir un deplacement gui- 
de le long de chaque cote de I'encadrement de por- 
te pour guider la porte lors du deplacement entre 
lesdites positions ouverte et fermee, une poutre al- 
longee (19) reliee au bord inferieur de la porte, et 
des moyens de liaison (26, 29, 33) servant a lier de 
maniere liberable ledit guide (18) et ladite poutre 

(1 9) , caracterise en ce que la poutre (1 9) est suffi- 
samment flexible dans la direction transversale au 
plan de la porte (1 ), et lesdits moyens de liaison sont 
concus et agences de maniere a permettre un de- 
placement relatif suffisant entre la poutre (19) et le 
guide (18) dans une direction parallele a la dimen- 
sion longitudinale de la poutre, lorsque la poutre est 
soumise a une force transversale exterieure prede- 
termined, liberant ainsi la liaison entre la poutre (1 9) 
et ledit guide (18). 

2. Agencement de porte selon la revendication 1, 
dans lequel Tun parmi ladite poutre et ledit guide 
possede une rainure debouchante (25) en regard 
d'une direction parallele audit plan et I'autre parmi 
ladite poutre et ledit guide possede un troncon (26) 
place a coulissement dans ladite rainure. 

3. Agencement de porte selon la revendication 2, 
dans lequel ladite rainure (25) est realisee dans la 
poutre (1 9). 

4. Agencement de porte selon Tune quelconque des 
revendications 1 a 3, dans lequel ladite poutre com- 
porte plusieurs bandes (26) elastiques placees les 
unes sur les autres. 

5. Agencement de porte selon la revendication 4, 
comportant en outre une bande (23) dure flexible 
placee entre chaque paire de bandes elastiques ad- 
jacentes, les bandes (23) dures flexibles etant es- 
pacees les unes des autres transversalement. 

6. Agencement de porte selon la revendication 3, 
comportant en outre un premier element rigide (27) 
lie a la poutre (19) et situe immediatement au-des- 
sus de la rainure (25) et un deuxieme element rigide 
(28) lie a la poutre et place immediatement au-des- 
sous de la rainure (25). 

7. Agencement de porte selon la revendication 6, 



dans lequel chaque guide (18) possede une extre- 
mite distale (26) placee dans la rainure (25) respec- 
tive, chaque extremite distale possedant une enco- 
che debouchante (30), et ledit agencement de porte 
5 comporte egalement un troisieme element rigide 
(29) relie a ladite poutre et place a I'interieur de la- 
dite encoche. 

8. Agencement de porte selon la revendication 6 ou 
10 7, dans lequel lesdits elements rigides sont des 

boulons qui s'etendent transversalement au travers 
de la poutre (19). 

9. Agencement de porte selon la revendication 7 ou 
15 8, dans lequel I'encoche (30) est allongee et est bor- 

dee par deux bords longitudinaux espaces, au 
moins Tun desdits bords possedant un logement 
(33) pour recevoir le troisieme element rigide (29). 

10. Agencement de porte selon la revendication 9, 
dans lequel le troncon de chaque bord s'etendant 
depuis la poche (33) jusque dans I'extremite distale 
correspondante comprend une levre (34, 35), 
Tecartement entre les levres (34, 35) agissant pour 
commander la liberation du troisieme element rigi- 
de (29) de ladite encoche allongee lorsque ladite 
poutre est soumise a un impact transversal. 
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